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Summary
Objective: To analyze the use of antibiotic therapy in nosocomial infections.

Method: It consists of a qualitative, descriptive and exploratory study. To gather their literature, a narrative review was carried
out, a traditional method of review in which the selection of articles does not follow a systematic model and the author can include
documents according to his bias, without explicit definition criteria. The research was carried out on the PubMed platform, using
the descriptors “Stenotrophomonas maltophilia”, “infection”, “resistance” and “treatment”. Complementary research was also carried
out in the Virtual Health Library (VHL). The work was structured in 15 articles, which responded to the proposed criteria, in

English, Portuguese and Spanish.

Results: The studies show that there are challenges in medical care regarding the treatment of nosocomial infections and,
therefore, it is necessary to develop ways to improve the implemented actions and interventions. The publications show the
importance of correct antibiotic therapy and point out that professionals must strive to meet the needs of users and the community,
providing a quality service that generates satisfaction.

Conclusion: Antibiotic therapy should be discussed and considered in the treatment of nosocomial infections, from the
prevention of organic damage to the reduction of problems after the installation of the problem. Despite the need for further studies
to define which prescription will be more effective, it can be concluded that the use of a broad spectrum can already be considered
in clinical practice after individual assessment of patients.
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Introduction

[1]. In the hospital environment, there is evidence of bacterial
Stenotrophomonas maltophilia is a non-fermentative gram-

negative environmental bacillus first identified in 1943 as
Bacterium bookeri. Since then, it has occupied a diversity of

isolation from tap water, dialysis equipment, mechanical ventilators,
catheters, endotracheal tubes, and occasionally from the hands of
healthcare professionals [2]. The microorganism in question is the

ecological niches, such as soils, plants and multiple water sources only species of the genus Stenotrophomonas capable of infecting

N
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humans and has emerged in recent years as a nosocomial pathogen,
mainly associated with lower respiratory tract infections and blood
infections, such as pneumonia and bacteremia, respectively [3]. As
the virulence is relatively low, its presence in the oropharyngeal
microbiota of healthy patients is rare, with greater recurrence in
immunocompromised and hospitalized patients, mainly in those
in the Intensive Care Unit (ICU) undergoing prostheses, being
associated with high rates of morbidity and mortality [4]. Thus,
the clinical challenges related to infection by S. maltophilia are
associated with molecular heterogeneity and the intrinsicresistance
of its strains to several antibiotics, including aminoglycosides and
carbapenems, in addition to the relevant formation of biofilms.
Despite the undeniable clinical impact, there are still gaps regarding
the microbiological characteristics, risk factors and mechanisms
used by these opportunistic pathogens during infection and disease,
which impact on the treatment of infections and consequently lead
to outbreaks in Brazil and worldwide.

Materials and Methods
Characterization of the research

The present study is characterized by its qualitative, descriptive
and exploratory nature. To gather scientific data from the literature,
a narrative review was performed, a traditional review method in
which the selection of articles does not follow a systematic model
and the author can include documents according to his bias, without
explicit definition criteria [5]. In view of this, the PICO strategy
was used to elaborate the following research guiding question:
“How has Stenotrophomonas maltophilia become a challenge in the
context of nosocomial infections?”

Conducting the investigation and selection criteria

The scientific search was carried out during the month of
February 2023, from the PubMed and Virtual Health Library
(VHL) databases. The descriptors used were “Stenotrophomonas
maltophilia”, “infection”, “
associated in different ways with the Boolean operator “AND”. In
addition, the criteria used for sample selection were publications
that explicitly point out, in their abstract and title, references on the
mechanisms associated with nosocomial infections by the target

pathogen. These publications should correspond to complete texts,

resistance” and “treatment”, which are

published in Portuguese, English and Spanish, without temporal
cuts and with free access. The data collection of the study occurred
before the individual analysis of each bibliography, correlating the
findings to the theme proposed in the research.

Presentation of findings and Synthesis of information

After reading the works in full, the research was designed as
a descriptive and exploratory dissertation, organized from the
synthesis and critical analysis of 15 articles, with the objective of
answering the guiding question of the investigation and providing
the state of the art on the subject moreover, we also sought to
extract findings considered innovative for the clinical approach
to infections caused by S. maltophilia. It is noteworthy that there

was no need to submit the study to the Research Ethics Committee
(CEP), in view of the use of public data and the fact that the research
was not carried out on human beings.

Risk Factors and Susceptibility to Infection

Gram-negative bacterial pathogens require careful attention,
as they are often associated with multidrug-resistant infections,
especially in immunocompromised individuals. Its transmission
to susceptible individuals does not depend on age and can occur
through direct contact with the source. In ICUs, for example, the
hands of health professionals have already been reported as
potential transmitters of infection [6]. According to the literature,
among the underlying diseases, Chronic Obstructive Pulmonary
Disease (COPD) leads to the risk of infection, followed by malignant
tumors. However, underlying diseases such as Diabetes Mellitus,
renal failure and immunodeficiency disorders do not have a
significant relationship with the development of S. maltophilia
pneumonia in the ICU, as well as the use of corticosteroids. With
regard to invasive maneuvers, the main association is with
mechanical ventilation, accompanied by tracheostomy and tracheal
intubation, given that such procedures make it possible to break
down basic body barriers and predispose to the formation of
biofilms. The duration of the interventions is also linked to the
susceptibility of the infection, so that the risk increases with the
time the devices are used [7].

Although mainly described as a respiratory pathogen,
Stenotrophomonas maltophilia also appears as an etiological agent
of urinary tract infections, with significant morbidity. Associated
risk factors include underlying urological or nephrological diseases,
immunocompromise, use of indwelling catheters and other invasive
devices, extended antibiotic treatment, as well as prolonged ICU
stay. Similar to the mechanisms developed by invasive maneuvers
in respiratory infections, vulnerability to these microorganisms
is partially explained by the formation of biofilms in catheters,
B-lactamases and SmeDEF pumps, which guarantee multiple modes
of resistance to antibiotics [8]. Therefore, it is observed that the
multifactorial nature of this infection is based on the development
of protection mechanisms against the host’s natural defenses,
which explains its high incidence in immunocompromised patients.
Therefore, it is essential to understand the risk factors associated
with the disease, since the versatility and complexity of the
pathogen protects it from several control measures and challenges
the care of critically ill patients.

Mechanisms Associated with Antimicrobial

Resistance

The bacterium S. maltophilia exhibits a high profile of
antimicrobial resistance due to inherent and acquired antibiotic
resistant genes. Furthermore, all strains of this species have been
shown to harbor resistance genes [9-11]. This implies that strains
resistant to quinolones, cotrimoxazole (TMP-SMX), cephalosporins
and other conventional therapies for S. maltophilia infections are
becoming recurrent. In a Canadian hospital setting, for example,
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erythromycin and tetracycline resistance genes were detected in
100% of collected air samples (containing the microorganism)
from hospital rooms [12,13]. In Korea, they observed that the sull
antibiotic resistance gene (ARGs) within class 1 integrons rather
than sul2 were responsible for resistance to TMP-SMX. In the
bacterium under study, they may be linked to multiple ARGs within
Class 1 integrons [14]. In addition to this altered characteristic, it
was verified in other ARGs that the macrolide phosphotransferase
(mphBM) among a set of genes (such as the heavy metal
tolerance gene), cadmium efflux determinant (cadA), as well as
its transcriptional regulator gene (cadC) has been reported in S.
maltophilia D457. Furthermore, the determinants of chromosomal
resistance to aminoglycosides, also known as aminoglycoside-
modifying enzymes (AMEs), arise from AME genes, which in
turn are the predominant genetic resident in class 1 integrons
of S. maltophilia. All the attributes of these bacteria lend further
credence to the need to incorporate isolates such as S maltophilia
and Acinetobacter species as test isolates in drug screening [15].

Impasses in the Therapeutic Approach

Thelimitedtherapeuticarsenal of Stenotrophomonasmaltophilia
has been a matter of concern among clinical microbiologists and
the medical community. It occurs due to the presence of two
B-lactamase enzymes (L1 and L2), which eliminate virtually all
B-lactams as treatment options. In this sense, the main therapeutic
agents for this infection turn to the use of non-B-lactam drugs with
intracellular targets, although their activity also suffers limitations
due to the range of efflux pumps present in this pathogen [1]. Since
the 1990s, when an in vitro antimicrobial susceptibility study was
developed, trimethoprim-sulfamethoxazole has been the non-B-
lactam drug of choice for the treatment of S. maltophilia infections,
acting as an antimetabolite. However, due to its frequent adverse
effects, such as hypersensitivity reactions, and the increasing
rate of resistance, there was a need to acquire potent alternative
antibiotics. In this context, fluoroquinolones have emerged as a
popular option for the treatment of these infections, which, so
far, have not shown inferiority to trimethoprim-sulfamethoxazole
in comparative studies. However, there are still shortages of
randomized clinical trials or meta-analyses on this issue [16]. Of
the second-line antimicrobials, Minocycline is the most reliable
antibiotic in in vitro tests, being susceptible in more than 99%
of isolates, when considering its minimum expected inhibitory
concentration (MIC < 4pg/ml).

Levofloxacin, on the other hand, under conditions of MIC in line
with current pharmacokinetic-pharmacodynamic expectations for
the drug (MIC < 0.5), presents susceptibility in less than 50% of
isolated cases. Furthermore, cefiderocol, tetracycline derivatives
and new B-lactamase inhibitors, such as aztreonam-avibactam,
appear as drugs capable of bringing new perspectives for the
treatment of S. maltophilia, however, the clinical utility of these
therapies still remains limited [17]. Before the extreme difficulty of
treatment, combined therapy has emerged as an option. However,

the threshold between the synergistic effects against bacteria and
the adverse events of drug addiction may constitute an objection to
this practice. According to studies, monotherapy was significantly
better than combined therapy in the mortality outcome in patients
with nosocomial pneumonia and susceptible to antimicrobials,
however, in patients only infected with S. maltophilia, the mortality
rate did not show significant variation [18]. Analysis of such findings
suggests that combination therapy should be reserved for severe
infections or infections that do not improve after monotherapy,
which indicates the presence of multidrug-resistant strains. Based
on the limited antimicrobial therapy available for S. maltophilia
infections, the pathogen has been the object of study in numerous
reviews, in an attempt to remedy the lack of clinical results capable
of guiding therapy. However, the absence of reliable controlled trials
contributes to the perpetuation of this problem and determines the
status of emerging resistance [1].

Conclusion

Given the information brought in this study, we can conclude
that S. maltophilia has a very dynamic character. This organism is
not only an opportunistic pathogen in severe and life-threatening
infections in vulnerable individuals but has also been reported as
a unique pathogen in immunocompetent individuals. Additionally,
we reiterate that the agent accompanies disease and death in
patients with respiratory tract infection (RTI), especially in clinical
conditions such as cystic fibrosis, bacteremia and/or urinary tract
infection. Thus, the proper diagnosis must be made with caution,
as the indiscriminate use of antibiotics can lead to increased
myelosuppression and/or selection of resistant strains of the
species. Thus, strict adherence to hygiene rules, quality control in
hospital units and pharmaceutical companies, avoiding the abuse
of antibiotics are important and defended measures, as these
conditions predispose the body to antibiotic resistance. In addition,
it is worth noting that these antimicrobial resistance genes in the
organism can be transferred to other species and cause serious
public health problems. Therefore, the use of such genes as markers
for genetically modified crops should be discouraged.

References

1. Kullar Ravina, Wenzler Eric, Alexander Jose, Goldstein Ellie JC (2022)
Overcoming Stenotrophomonas maltophilia Resistance for a More
Rational Therapeutic Approach. Open Forum Infect Dis 9(5): ofac095.

2. Sannathimmappa Mohan B, Nambiar Vinod, Aravindakshan Rajeev, Al
Kasaby Nashwa M (2021) Stenotrophomonas maltophilia: An emerging
opportunistic nosocomial pathogen in a tertiary care hospital in Al
Batinah North Governorate, Oman. Sultan Qaboos Univ Med ] 21(1):
e66-e71.

3. Mojica Maria F, Humphries Romney, Lipuma John ], Mathers Amy ] Rao,
Gauri G, et al. (2022) Clinical challenges treating Stenotrophomonas
maltophilia infections: an update. JAC Antimicrob Resist 4(3): dlac040.

4. Hafiz Taghreed A, Aldawood Esraa, Albloshi Alaa, Alghamdi Shahad
S, Mubaraki Murad A, et al. (2022) Stenotrophomonas maltophilia
Epidemiology, Resistance Characteristics, and Clinical Outcomes:
understanding of the recent three years trends. Microorganisms 10(12):
2506.

Citation: Lara Régia Freitas Claudino, Victor Rannier Barreto de Oliveira, Paula Benvindo Ferreira and Savio Benvindo Ferreira*.
Stenotrophomonas Maltophilia Nosocomial Infections and Clinical Challenges. Curr Tr Biotech & Microbio 3(3)-2023. CTBM.MS.ID.000164.

DOI: 10.32474/CTBM.2023.03.000164.

N


http://dx.doi.org/10.32474/CTBM.2023.03.000164
https://pubmed.ncbi.nlm.nih.gov/35415194/
https://pubmed.ncbi.nlm.nih.gov/35415194/
https://pubmed.ncbi.nlm.nih.gov/35415194/
https://pubmed.ncbi.nlm.nih.gov/33777425/
https://pubmed.ncbi.nlm.nih.gov/33777425/
https://pubmed.ncbi.nlm.nih.gov/33777425/
https://pubmed.ncbi.nlm.nih.gov/33777425/
https://pubmed.ncbi.nlm.nih.gov/33777425/
https://pubmed.ncbi.nlm.nih.gov/35529051/
https://pubmed.ncbi.nlm.nih.gov/35529051/
https://pubmed.ncbi.nlm.nih.gov/35529051/
https://pubmed.ncbi.nlm.nih.gov/36557759/
https://pubmed.ncbi.nlm.nih.gov/36557759/
https://pubmed.ncbi.nlm.nih.gov/36557759/
https://pubmed.ncbi.nlm.nih.gov/36557759/
https://pubmed.ncbi.nlm.nih.gov/36557759/

Curr Tr Biotech & Microbio.

Volume 3 - Issue 3

Copyright @ Sdvio Benvindo Ferreira

Ferenhof Helio Aisenberg, Fernandes, Roberto Fabiano (2016)
Desmistificando a revisdo de literatura como base para redagdo
cientifica: método SFF. Revista ACB 21(3): 550-563.

Brooke Joanna S (2012) Stenotrophomonas maltophilia: an emerging
global opportunistic pathogen. Clin Microbiol Rev 25(1): 2-41.

. Wang Nen, Tang Congchen, Wang Lichun (2022) Risk Factors for
Acquired Stenotrophomonas maltophilia Pneumonia in Intensive Care
Unit: a systematic review and meta-analysis. Front Med (Lausanne) 8:
808391.

. Umar Zaryab, Ashfaq Salman, Parikh Avish, Ilyas Usman, Foster
Allison, et al. (2022) Stenotrophomonas Maltophilia and Urinary Tract
Infections: a systematic review. Cureus 14(6): e26184.

. Alonso A, Morales Gracia, Escalante Ricardo, Campanario Ester,
Sastre Leandro, et al. (2004) Overexpression of the multidrug efflux
pump SmeDEF impairs Stenotrophomonas maltophilia physiology. ]
Antimicrob Chemother 53(3): 432-434.

10. Nicodemo AC, Paez JI (2007) Antimicrobial therapy for
Stenotrophomonas maltophilia infections. Eur J Clin Microbiol Infect Dis
26(4): 229-237.

11. Gilbert Yan, Veillette Marc, Duchaine Caroline (2010) Airborne bacteria
and antibiotic resistance genes in hospital rooms. Aerobiologia 26(3):
185-194.

12. Furushita Manabu, Shiba Tsuneo, Maeda Toshimichi, Yahata Megumi,
Kaneoka Azusa, et al. (2003) Similarity of Tetracycline Resistance Genes
Isolated from Fish Farm Bacteria to Those from Clinical Isolates. Appl
Environ Microbiol 69(9): 5336-5342.

@ @ This work is licensed under Creative
Commons Attribution 4.0 License

To Submit Your Article Click Here: |l

DOI: 10.32474/CTBM.2023.03.000164

13.

14.

15.

16.

17.

18.

Current Trends on
Biotechnology & Microbiclogy

Perron Gabriel G, Whyte Lyle, Turnbaugh Peter ], Goordial Jacqueline,
Hanage William P, et al. (2015) Functional Characterization of
Bacteria Isolated from Ancient Arctic Soil Exposes Diverse Resistance
Mechanisms to Modern Antibiotics. PLoS One 10(3): e0069533.

Song Jeong Hoon, Sung Ji Youn, Kwon Kye Chul, Park Jong Woo, Cho
Hye Hyun, et al. (2010) Analysis of Acquired Resistance Genes in
Stenotrophomonas maltophilia. Korean ] Lab Med 30(3): 295-300.

Adegoke AA, Okoh Al (2012) Commensal Staphylococcus spp.,
Acinetobacter spp. and Stenotrophomonas maltophilia as reservoirs of
antibiotic resistance genes. Afr ] Biotechnol 11(61): 12429-12435.

Ko JH, Kang CI, Cornejo-Juarez P, Yeh K.-M, Wang CH, et al. (2019)
Fluoroquinolones versus trimethoprim-sulfamethoxazole for the
treatment of Stenotrophomonas maltophilia infections: a systematic
review and meta-analysis. Clin Microbiol Infect 25(5): 546-554.

Daniel D Rhoads (2021) Stenotrophomonas maltophilia Susceptibility
Testing Challenges and Strategies. ] Clin Microbiol 59(9): e0109421.

Prawang Abhisit, Chanjamlong Naphatsawan, Rungwara Woranattha,
Santimaleeworagun Wichai, Paiboonvong Taniya, et al. (2022)
Combination Therapy versus Monotherapy in the Treatment of
Stenotrophomonas maltophilia Infections: a systematic review and
meta-analysis. Antibiotics (Basel) 11(12): 1788.

Current Trends on Biotechnology
& Microbiology

Assets of Publishing with us

¢ Global archiving of articles

e Immediate, unrestricted online access
e Rigorous Peer Review Process

¢ Authors Retain Copyrights

¢ Unique DOI for all articles

Citation: Lara Régia Freitas Claudino, Victor Rannier Barreto de Oliveira, Paula Benvindo Ferreira and Savio Benvindo Ferreira*.
Stenotrophomonas Maltophilia Nosocomial Infections and Clinical Challenges. Curr Tr Biotech & Microbio 3(3)-2023. CTBM.MS.ID.000164.

DOI: 10.32474/CTBM.2023.03.000164.


http://dx.doi.org/10.32474/CTBM.2023.03.000164
https://www.researchgate.net/publication/325070845_DESMISTIFICANDO_A_REVISAO_DE_LITERATURA_COMO_BASE_PARA_REDACAO_CIENTIFICA_METODO_SSF
https://www.researchgate.net/publication/325070845_DESMISTIFICANDO_A_REVISAO_DE_LITERATURA_COMO_BASE_PARA_REDACAO_CIENTIFICA_METODO_SSF
https://www.researchgate.net/publication/325070845_DESMISTIFICANDO_A_REVISAO_DE_LITERATURA_COMO_BASE_PARA_REDACAO_CIENTIFICA_METODO_SSF
https://pubmed.ncbi.nlm.nih.gov/22232370/
https://pubmed.ncbi.nlm.nih.gov/22232370/
https://pubmed.ncbi.nlm.nih.gov/35096895/
https://pubmed.ncbi.nlm.nih.gov/35096895/
https://pubmed.ncbi.nlm.nih.gov/35096895/
https://pubmed.ncbi.nlm.nih.gov/35096895/
https://pubmed.ncbi.nlm.nih.gov/35891807/
https://pubmed.ncbi.nlm.nih.gov/35891807/
https://pubmed.ncbi.nlm.nih.gov/35891807/
https://pubmed.ncbi.nlm.nih.gov/14739147/
https://pubmed.ncbi.nlm.nih.gov/14739147/
https://pubmed.ncbi.nlm.nih.gov/14739147/
https://pubmed.ncbi.nlm.nih.gov/14739147/
https://pubmed.ncbi.nlm.nih.gov/17334747/
https://pubmed.ncbi.nlm.nih.gov/17334747/
https://pubmed.ncbi.nlm.nih.gov/17334747/
https://www.researchgate.net/publication/225754362_Airborne_bacteria_and_antibiotic_resistance_genes_in_hospital_rooms
https://www.researchgate.net/publication/225754362_Airborne_bacteria_and_antibiotic_resistance_genes_in_hospital_rooms
https://www.researchgate.net/publication/225754362_Airborne_bacteria_and_antibiotic_resistance_genes_in_hospital_rooms
https://pubmed.ncbi.nlm.nih.gov/12957921/
https://pubmed.ncbi.nlm.nih.gov/12957921/
https://pubmed.ncbi.nlm.nih.gov/12957921/
https://pubmed.ncbi.nlm.nih.gov/12957921/
https://pubmed.ncbi.nlm.nih.gov/25807523/
https://pubmed.ncbi.nlm.nih.gov/25807523/
https://pubmed.ncbi.nlm.nih.gov/25807523/
https://pubmed.ncbi.nlm.nih.gov/25807523/
https://pubmed.ncbi.nlm.nih.gov/20603591/
https://pubmed.ncbi.nlm.nih.gov/20603591/
https://pubmed.ncbi.nlm.nih.gov/20603591/
https://www.researchgate.net/publication/257989180_Commensal_Staphylococcus_spp_Acinetobacter_spp_and_Stenotrophomonas_maltophilia_as_reservoirs_of_antibiotic_resistance_genes
https://www.researchgate.net/publication/257989180_Commensal_Staphylococcus_spp_Acinetobacter_spp_and_Stenotrophomonas_maltophilia_as_reservoirs_of_antibiotic_resistance_genes
https://www.researchgate.net/publication/257989180_Commensal_Staphylococcus_spp_Acinetobacter_spp_and_Stenotrophomonas_maltophilia_as_reservoirs_of_antibiotic_resistance_genes
https://www.researchgate.net/publication/328994444_Fluoroquinolones_versus_trimethoprim-sulfamethoxazole_for_the_treatment_of_Stenotrophomonas_maltophilia_infections_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/328994444_Fluoroquinolones_versus_trimethoprim-sulfamethoxazole_for_the_treatment_of_Stenotrophomonas_maltophilia_infections_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/328994444_Fluoroquinolones_versus_trimethoprim-sulfamethoxazole_for_the_treatment_of_Stenotrophomonas_maltophilia_infections_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/328994444_Fluoroquinolones_versus_trimethoprim-sulfamethoxazole_for_the_treatment_of_Stenotrophomonas_maltophilia_infections_A_systematic_review_and_meta-analysis
https://pubmed.ncbi.nlm.nih.gov/34190573/
https://pubmed.ncbi.nlm.nih.gov/34190573/
https://pubmed.ncbi.nlm.nih.gov/36551445/
https://pubmed.ncbi.nlm.nih.gov/36551445/
https://pubmed.ncbi.nlm.nih.gov/36551445/
https://pubmed.ncbi.nlm.nih.gov/36551445/
https://pubmed.ncbi.nlm.nih.gov/36551445/
http://dx.doi.org/10.32474/CTBM.2023.03.000164

	Introduction 

